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(57) Abstract: 

PROBLEM TO BE SOLVED: To exchange particles quickly 
and easily by making gap between substrates constant 
and preventing leakage of particles. 
SOLUTION: A picture display medium 10 is provided with 
a transparent first supporting substrate 12, a second 
supporting substrate 14 opposing to the first 
supporting substrate 12, a transparent electrode 18 
provided at a first supporting substrate side, an 
electrode 20 provided at a second supporting substrate 
side, mixed particles 22 including particles of two 
kinds of which color and electrostatic charge 
characteristics are different, and a closed vessel 24 
of which a part is transparent in which mixed 
particles are sealed. 
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[Claim(s)] 

[Claim 1] The image display medium which has two or more containers with which the 
gas was enclosed with internal space, or this space was formed in the vacuum while at 
least the part had translucency, and the particle group which is two or more kinds from 
which a color and an electrification property differ while the given electric field enclose 
the inside of said container in said container movable. 

[Claim 2] Said container is an image display medium according to claim 1 characterized 
by being divided into two or more space. 

[Claim 3] The image display medium according to claim 1 or 2 characterized by having 
the substrate of a pair to both sides to which said container counters. 
[Claim 4] Said container is an image display medium according to claim 3 characterized 
by having a spacer holding the gap of the substrate of said pair. 

[Claim 5] The image display medium according to claim 3 or 4 characterized by having 
the positioning section which positions said container and substrate of said pair mutually 
to either [ at least ] said container or the substrate of said pair. 

[Claim 6] The image display device which has the image display medium of said claim 1 
thru/or claim 5 given in any 1 term, and an electric-field grant means to give electric field 
to said space. 

[Claim 7] Said electric-field grant means is an image display device according to claim 6 
characterized by having the electrode of the pair which counters across said space, and 
forming at least one side of the electrode of said pair in said container. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an image display medium and an image 
display device, and relates to the image display medium and image display device which 
contain two kinds of particles in a detail inside further. 
[0002] 

[Description of the Prior Art] It is Twisting as a display medium which can repeat image 
display conventionally. Ball Display (2 **** division particle rotation display), an 
electrophoresis type display medium, a magnetic migration type display medium, a Sir 
MARURI writer bull display medium, the liquid crystal that can save an image are 
proposed. 

[0003] Among said display media, although a Sir MARURI writer bull display medium, 
the liquid crystal which can save an image were excellent in the shelf life of an image, it 
could not make a background sufficient white like paper, but since the contrast of the 
image section and the non-image section (background) was small, it was difficult to 
display a clear image. 

[0004] Moreover, by the display medium using electrophoresis or magnetic migration, an 
image is formed by displaying the color of a coloring particle and displaying the white of 
a white liquid by removing a coloring particle from the screen in the non-image section 
by the movable coloring particle's being distributed by electric field or the field in the 



white liquid, for example, making a coloring particle adhere to the image section at the 
screen. Since it does not move unless a coloring particle has an operation of electric field 
or a field, these display media can save an image. However, by these display media, 
although a background can be made into beautiful white, since a white liquid enters the 
clearance between coloring particles, sufficient image concentration is not obtained in the 
image section. For this reason, it was difficult not to acquire sufficient contrast of the 
image section and the non-image section, but to display a clear image. Moreover, when a 
display medium is removed from an image display device and it bends, there is a 
possibility that a white liquid may leak out from a display medium. 
[0005] Moreover, Twisting Ball Display displays an image by making electric field act so 
that black is made to reverse a ** part beam spherical particle for the remaining opposite 
side according to an operation of electric field, for example, a screen side may be turned 
in the image section and a white side may turn [ hemihedry /****] to a screen side in the 
non-image section at white. Unless this display medium has an operation of electric field, 
since it is not reversed, a particle can save an image. Moreover, although oil exists only 
in the cavity of the perimeter of a particle, since the interior of a display medium almost 
contains only a solid-state, sheet-izing of a display medium etc. is comparatively easy for 
it. However, by this display medium, since it will not be reflected but the beam of light 
which entered the clearance between a ball and a ball among the light which carried out 
incidence to the display medium will be lost inside even if it adds electric field to a 
display medium so that the whole screen surface may become white, 100% of white 
display cannot be performed theoretically. Moreover, for a certain reason, the light 
absorption and light scattering of the cavity section can also display only the white which 
gray cut. Furthermore, it was difficult to reverse a particle completely and it difficult to 
cause the fall of contrast and to display an image clear as a result also by this. 
Furthermore, since to be smaller than pixel size is demanded, grain size must 
manufacture the detailed particle with which the color was distinguished to display the 
image of high resolution, and the problem of requiring an advanced manufacturing 
technology is also shown in it. 

[0006] The medium by which the background, on the other hand, enclosed the conductive 
coloring toner and the white particle as a white image display medium between the 
substrates of the pair which counters is proposed. By this image-display medium, the 
conductive coloring toner with which the charge was poured in to the conductive coloring 
toner through the charge transportation layer prepared in the electrode inside front face of 
a tooth-back substrate, and the charge was poured in moves by the electric field between 
electrode substrates, adheres to the inside of a display substrate, and displays an image on 
a display substrate (toner display, Japan Hardcopy ? 99 collected-works, p249-252, 
JapanHardcopy 1 99 fall collected works pi 0-1 3). [ ] This image display medium is 
constituted only in solid form, and can change the color of a pixel completely 
theoretically. However, since it exists between substrates at random, without the 
conductive coloring toner isolated from the conductive coloring toner which does not 
touch the charge transportation layer prepared in the electrode inside front face of a tooth- 
back substrate, and other conductive coloring toners existing, and these conductive 
coloring toners moving by electric field since a charge is not poured in, the above- 
mentioned image display medium may not be enough for improvement in contrast. 
[0007] 



[Problem(s) to be Solved by the Invention] Artificers proposed the display medium 
containing the particle group which is two or more kinds from which the color and 
electrification property which were enclosed between the substrates of a pair and these 
substrates differ (application for patent 2000-165138). Since an image can be saved since 
a particle does not move unless electric field act, and all display media are constituted in 
solid form, this display medium does not generate a liquid spill, either. Furthermore, 
since the color of a pixel can be changed 100% theoretically, it is possible to display the 
clear high image of contrast. 

[0008] However, when the particle group was enclosed between the substrates of a direct 
pair and enclosed a particle at the time of medium production, a particle may be caught 
between a spacer and a substrate and it might be unable to hold fixed spacing. Moreover, 
for example, the display medium was disassembled at the time of particle exchange, and 
after removing the particle adhering to the support base of a substrate, or the front face of 
an electrode, a new particle had to be put in and it had taken time and effort. 
[0009] Furthermore, since the particle group was enclosed between direct substrates, the 
great nerve had to be paid to sealing for making it a particle not leak from a display 
medium etc., and the effectiveness at the time of medium production was bad. 
[0010] This invention is made in view of the above-mentioned fact, it can maintain a 
fixed gap between substrates, can perform particle exchange simply and quickly, and 
always aims at offering the image display medium and image display device with which a 
particle does not leak. 
[0011] 

[Means for Solving the Problem] This invention offers the image display medium which 
has the particle group which is two or more kinds from which a color and an 
electrification property differ while being enclosed by two or more containers with which 
the gas was enclosed with internal space, or this space was formed in the vacuum while at 
least the part had translucency, and the given electric field in said container movable in 
the inside of said container. 

[0012] When producing a medium by holding a particle group in a container according to 
this invention, enclosure of a particle not only becomes simple, but it can reduce the time 
amount and time and effort concerning particle exchange. Moreover, since the need for 
sealing is lost, image quality and the dependability of a medium improve. If only the part 
which counters the 1st support base of a container is transparent, it is good and various 
ingredients can be used for other parts of a container. 

[0013] Moreover, a container may be divided into two or more space, and a particle may 
be enclosed with each space. 

[0014] Moreover, you may make it have the substrate of a pair to both sides to which this 
container counters. A container can be protected by this and endurance can be raised. 
[0015] Said container can be further equipped with the spacer holding the gap of the 
substrate of a pair. Thereby, the structure of a substrate is simplified. Moreover, since 
parts other than the edge of a container are also supported by this spacer when a spacer 
has the shape of a matrix like a mesh, the endurance of a container can be increased. 
[0016] Moreover, you may make it have the positioning section which positions said 
container and said substrate mutually in either [ at least ] said container or the substrate of 
said pair. 

[0017] When especially a container has two or more space by preparing such the 



positioning section, a container and a substrate can be easily positioned so that the part 
which divides the inside of a container into the float section which exists in contiguity 
inter-electrode etc. may be made to correspond. 

[0018] Such an image display medium can display an image by giving electric field to 
space with an electric-field grant means. 

[0019] Moreover, an electric-field grant means has the electrode of the pair which 
counters across said space, and at least one side of the electrode of said pair may be 
formed in said container. 

[0020] In this case, the location gap with a container and one electrode is avoidable, and 
since only the alignment of a container and the electrode of another side is required, the 
production time of an image display medium is shortened. In addition, both the electrodes 
of a pair may be prepared in the outside of a container. 
[0021] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
[0022] The image display medium of this invention is shown in drawing 1 , and 8, 14-17. 
[0023] The image display medium 10 concerning the 1st operation gestalt is shown in 
drawing 1 . This image display medium 10 is equipped with the 1st transparent support 
base 12, the 2nd support base 14, a spacer 16, the transparent electrode 18 formed inside 
the 1st support base 12, the electrode 20 formed inside the 2nd support base 14, the 
mixed particle 22 containing the particle which is two kinds from which a color and an 
electrification property differ, and the well-closed container 24 of transparence. In 
addition, as for the 1st support base 12, not only transparence but translucent, colored 
transparence, etc. should just have translucency. 

[0024] The well-closed container 24 is divided in the shape of a matrix, and the mixed 
particle 22 is enclosed with each divided space. A spacer 16 is used for positioning a 
well-closed container 24 while it forms a fixed gap between the 1st support base 12 and 
the 2nd support base 14. 

[0025] In addition, it is desirable that the space of 24nwell-closed container 2 (n is a 
positive integer) individual deals with one pixel (the minimum element which constitutes 
an image). Thereby, a pixel can be made into the shape of a square. 
[0026] It connects with the electric-field grant means 23, and a transparent electrode 18 
and an electrode 20 move in the direction where two kinds of particles differ mutually 
according to an electrification property, when this electric-field grant means 23 impresses 
a predetermined electrical potential difference. 

[0027] The image display medium 30 concerning the 2nd operation gestalt is shown in 
drawing 8 . This image display medium 30 is equipped with the transparent electrode 18 
formed inside the 1st transparent support base 12, the 2nd support base 14, and the 1st 
support base 12, the electrode 20 formed inside the 2nd support base 14, the mixed 
particle 22 containing the particle which is two kinds from which a color and an 
electrification property differ, the mesh 32 as a spacer, and the box-like well-closed 
container 34 of transparence. The well-closed container 34 has held the grid-like mesh 
32, and the mixed particle 22 is enclosed with each space formed in a mesh 32. In 
addition, the interior of a well-closed container 34 may be formed in the shape of a mesh, 
and may use not only a mesh but a spherical spacer. Furthermore, a well-closed container 
and a spacer may be separate independence. 

[0028] Moreover, it is desirable that the space of 32nmesh 2 (n is a positive integer) 



individual deals with one pixel. Thereby, a pixel can be made into the shape of a square. 
[0029] In a mesh 32 and a list, the part and flank by the side of the 2nd [ of a well-closed 
container 34 ] support base may not be transparent, as shown at drawing 14 . 
[0030] Furthermore, color display can be performed by using a color filter. For example, 
as shown in drawing 15 , the filter 36 of blue, red, and a green color may be arranged in 
the upper part of each space of a mesh 32. In this case, it is required for one pixel for one 
space of a mesh 32 to correspond. In addition, although the color filter of yellow, 
MAZENDA, and cyanogen may be arranged in the upper part of each space of a mesh 
32, when arranging a color filter to the area pellucida, blue, red, and a green color filter 
are desirable. 

[0031] The decomposition sectional view of the image display medium 40 concerning the 
3rd operation gestalt is shown in drawing 16 . This image display medium 40 is equipped 
with the 1st transparent support base 12, the 2nd support base 14, a spacer 16, the 
transparent electrode 18 formed inside the 1st support base 12, the electrode 20 formed 
inside the 2nd support base 14, the mixed particle 22 containing the particle which is two 
kinds from which a color and an electrification property differ, and the well-closed 
container 42 of transparence. The well-closed container 42 has held the 2nd support base 
14, electrode 20, spacer 16, and mixed particle 22. 

[0032] The decomposition sectional view of the image display medium 50 concerning the 
4th operation gestalt is shown in drawing 17 . This image display medium 50 is equipped 
with the 1st transparent support base 12, the 2nd support base 14, a spacer 52, the 
transparent electrode 18 formed inside the 1st support base 12, the electrode 54, the 
mixed particle 22 containing the particle which is two kinds from which a color and an 
electrification property differ, and the well-closed container 56 of transparence. A spacer 
52 is formed in one with the frame of the rectangle which is not illustrated, and a frame, 
and it consists of two or more dashboards arranged in parallel with regular intervals 
within the limit, and the electrode 54 is held in a frame and the lower part of the space 
formed with a dashboard. Moreover, the mixed particle 22 is held in each space formed 
with an electrode 54 and the dashboard of a spacer 52, and these spacers 52, the electrode 
54, and the mixed particle 22 are held in the well-closed container 56. Moreover, the 
transparent electrode 18 is formed on the 1st support base 12 so that an electrode 54 may 
be intersected. In addition, the hole of the minor diameter for connecting an electrode 54 
to a power source is formed in the flank of a well-closed container 56. 
[0033] As a support base used above, glass, plastics, for example, polycarbonate resin, 
acrylic resin, polyimide resin, polyester resin, etc. are mentioned. 
[0034] Moreover, organic conductivity ingredients, such as metals, such as multiple 
oxides, such as oxide, such as an indium, tin, cadmium, and antimony, and ITO, gold, 
silver, copper, and nickel, polypyrrole, and the poly thiophene, etc. can be used for an 
electrode. These can be used as monolayer, the mixed film, or bipolar membrane, and can 
be formed by vacuum deposition, the sputtering method, the applying method, etc. 
Moreover, according to vacuum deposition and the sputtering method, the thickness is 
usually 100-2000A. An electrode can be conventionally formed with well-known means, 
such as etching of the conventional liquid crystal image display medium or a printed 
circuit board, the desired pattern, shape of for example, a matrix. 
[0035] In addition, although an electrode may be formed on a base, you may form on a 
container. You may prepare in the exterior of an image display medium, i.e., the outside 



of abase. 

[0036] Since the 1st support base and the electrode corresponding to this need to 
penetrate light, the thing of transparence is used among each above-mentioned ingredient. 
[0037] A spacer is formed with an insulating ingredient and, specifically, can be formed 
with thermoplastics, thermosetting resin, electron ray hardening resin, photo-curing resin, 
rubber, etc. A spacer may be formed in the shape of a frame on the 2nd support base as 
above-mentioned, and may be used for positioning of a container. For forming such a 
spacer, a dry film resist can use it suitably, and, thereby, the highly precise spacer of the 
height of arbitration and a configuration can be created. In not holding a spacer in a 
container, it makes the height of a spacer equal to the height of a container. 
[0038] As two kinds of particles from which electrification properties, such as a color 
used by this invention and a volume resistivity, and an electrification polarity, differ, the 
combination of a conductive particle and an insulating particle, the combination of the 
just charged insulating particle and the insulating particle charged in negative, etc. are 
mentioned. 

[0039] What covered a metal and conductive metallic oxide as a conductive particle on 
the front face of conductive metallic-oxide particles, such as metal particles, such as 
carbon black, nickel, silver, gold, and tin, a ferrite, ITO, indium oxide, a zinc oxide, and 
antimony oxide dope oxidation tin, and an insulating particle, a carbon black metallurgy 
group particle, the particle which contains conductive metallic oxide in thermoplasticity 
or thermosetting resin, etc. are mentioned. 

[0040] Moreover, the particle containing an insulating coloring agent etc. is mentioned 
into what fixed the coloring agent to the front face of thermoplasticity or thermosetting 
resin particles, such as insulating metallic-oxide particles, such as a glass bead, an 
alumina, and titanium oxide, and these resin particles as an insulating particle, 
thermoplasticity, or thermosetting resin. 

[0041] As thermoplastics used for manufacture of a particle Styrene, such as styrene and 
chloro styrene, ethylene, a propylene, Monoolefins, such as a butylene and an isoprene, 
vinyl acetate, propionic-acid vinyl, Vinyl ester, such as benzoic-acid vinyl and butanoic 
acid vinyl, a methyl acrylate, An ethyl acrylate, butyl acrylate, acrylic-acid dodecyl, 
acrylic-acid octyl, Acrylic-acid phenyl, a methyl methacrylate, ethyl methacrylate, 
methacrylic-acid butyl, alpha-methylene aliphatic series monocarboxylic acid ester, such 
as methacrylic-acid dodecyl The homopolymer or copolymers of vinyl ketones, such as 
vinyl ether, such as vinyl methyl ether, vinyl ethyl ether, and vinyl butyl ether, a vinyl 
methyl ketone, a vinyl hexyl ketone, and a vinyl isopropenyl ketone, can be illustrated. 
Moreover, as thermosetting resin used for manufacture of a particle, bridge formation 
resin, such as a bridge formation copolymer which uses a divinylbenzene as a principal 
component, and bridge formation polymethylmethacrylate, phenol resin, a urea-resin, 
melamine resin, polyester resin, silicone resin, etc. can be mentioned. As typical binding 
resin, a polystyrene and styrene-acrylic-acid alkyl copolymer, a styrene-alkyl 
methacrylate copolymer, a styrene acrylonitrile copolymer, a styrene-butadiene 
copolymer, a styrene maleic anhydride copolymer, polyethylene, polypropylene, 
polyester, polyurethane, an epoxy resin, silicone resin, a polyamide, denaturation rosin, 
paraffin wax, etc. can be mentioned especially. 

[0042] As a coloring agent, an organic or inorganic pigment, an oil color, etc. can be 
used, and well-known coloring agents, such as magnetic complications, such as magnetite 



and a ferrite, carbon black, titanium oxide, a magnesium oxide, a zinc oxide, 
phthalocyanine copper system cyanogen color material, azo system yellow color material, 
azo system Magenta color material, the Quinacridone system Magenta color material, red 
color material, the Green color material, and blue color material, can be mentioned. 
Specifically, the aniline bule, cull coil blue, chrome yellow, ultra marine blue, E. I. du 
Pont de Nemours oil red, quinoline yellow, methylene-blue chloride, a copper 
phthalocyanine blue, the Malachite Green OKISA rate, lamp black, a rose bengal, the C.I. 
pigment red 48:1, the C.I. pigment red 122, the CI. pigment red 57:1, the CI. pigment 
yellow 97, the C. blue 15:1, the CI. pigment blue 15:3, etc. can be illustrated as a typical 
thing. Moreover, the porous sponge-like particle and porous empty capsid which 
connoted air can be used as a white particle. These are chosen so that the color tones of 
two kinds of particles may differ. 

[0043] Although especially the configuration of a particle is not limited, in being a true 
ball, the contact between particles turns into point contact mostly, and contact on a 
particle and a substrate inside front face is also point contact mostly, and it is van of 
between particles, and a particle and a substrate inside front face, der The adhesion force 
based on the Walls force is small. Therefore, even if a dielectric film is inside a substrate, 
a charged particle can move smoothly by electric field in the inside of a substrate. In 
order to form a spherical particle, a suspension polymerization, an emulsion 
polymerization, a distributed polymerization, etc. can be used. 

[0044] Generally, although the primary particle of a particle is 1-1000 micrometers and is 
5-50 micrometers preferably, it is not limited to this. In order to acquire high contrast, it 
is desirable to make the particle diameter of two kinds of particles almost the same. If it 
does in this way, a large particle will be surrounded by the small particle and the situation 
where the large depth of shade of particle original falls will be avoided. 
[0045] An external additive may be made to adhere to the front face of an insulating 
particle if needed. White or the transparent thing of the color of an external additive is 
desirable so that the color of a particle may not be affected. 
[0046] As an external additive, non-subtlety particles, such as a metallic oxide like 
silicon oxide (silica), titanium oxide, and an alumina, are used. In order to adjust the 
electrification nature of a particle, a fluidity, an environmental dependency, etc., surface 
treatment of these can be carried out by the coupling agent or silicone oil. 
[0047] There are a thing of forward electrification nature, such as an amino silane system 
coupling agent, an amino titanium system coupling agent, and a nitril system coupling 
agent, and a thing of negative electrification nature, such as a silane (it consists of atoms 
other than nitrogen) system coupling agent which does not contain a nitrogen atom, a 
titanium system coupling agent, an epoxy silane coupling agent, and an acrylic silane 
coupling agent, in a coupling agent. Similarly, the thing of forward electrification nature, 
such as amino denaturation silicone oil, and the thing of negative electrification nature, 
such as dimethyl silicone oil, alkyl denaturation silicone oil, alpha-methyl sulfone 
denaturation silicone oil, methylphenyl silicone oil, KURORU phenyl silicone oil, and 
fluorine denaturation silicone oil, are mentioned to silicone oil. These are chosen 
according to resistance of a request of an external additive. 

[0048] In such an external additive, the hydrophobic silica and hydrophobic titanium 
oxide which are known well are desirable, and the titanium compound especially 
obtained at the reaction of TiO (OH)2 given in JP, 10-3 177, A and a silane compound like 



a silane coupling agent is suitable. It is also possible to use which type of chlorosilicane, 
alkoxysilane, a silazane, and a special sililation reagent as a silane compound. This 
titanium compound reacts to TiO (OH)2 produced in a wet process, makes it dry a silane 
compound or silicone oil, and is produced. Since it does not pass along the baking 
process of hundreds of times, strong association of Ti is not formed, but there is no 
condensation, and a particle is in the condition of the first [ about ] particle. Furthermore, 
since the direct reaction of a silane compound or the silicone oil is carried out to TiO 
(OH)2, it is more notably [ the electrification ability which can make / many / throughput 
of a silane compound or silicone oil, and can control an electrification property by 
adjusting the throughput of a silane compound etc., and can be given / than that of 
conventional titanium oxide ] improvable. 

[0049] Although the primary particle of an external additive is generally 5-100nm and is 
10-50nm preferably, it is not limited to this. 

[0050] The compounding ratio of an external additive and a particle is suitably adjusted 
from the balance of the particle size of a particle, and the particle size of an external 
additive. These some external additives are isolated from the grain child front face which 
has too many additions of an external additive, this adheres to the front face of the 
particle of another side, and a desired electrification property is no longer acquired, 
general — the amount of an external additive — the particle 100 weight section — 
receiving — 0.01 - 3 weight section — it is 0.05 - 1 weight section more preferably. 
[0051] When using two kinds of insulating particles, the presentation of the particle to 
combine, the mixed ratio of a particle, the existence of an external additive, the 
presentation of an external additive, etc. are chosen so that a desired electrification 
property may be acquired. 

[0052] It is dependent on the particle diameter of two kinds of particles, and also depends 
for contrast on the mixing ratio of these particles. In order to acquire high contrast, it is 
desirable to determine a mixed ratio that the surface area of two kinds of particles will 
become the about the same. If it shifts from such a ratio greatly, the color of a particle 
with many ratios will be emphasized. However, it is not this limitation, when making the 
color tone of two kinds of particles into a color tone with a deep affiliated color, and a 
light color tone, or when using for an image the color in which two kinds of particles mix 
and make. 

[0053] As the quality of the material of the container which encloses two kinds of this 
particle, thermoplastics, such as polyolefines, such as polyethylene and polypropylene, 
ethylene vinyl acetate (EVA), and Surlyn (ionomer polyethylene), is mentioned. 
Moreover, you may use it combining these thermoplastics and thermosetting resin, such 
as polyester. Moreover, since it is good if only the part by the side of the 1st [ of a 
container ] support base is transparent, colored is sufficient as the part of others of a 
container, and it can also use a fluororesin etc. for such a part. 
[0054] In case a mixed particle is enclosed in a container, inert gas, such as an argon, 
nitrogen, etc. may be enclosed in a container instead of air. 

[0055] In order to fix the 1st and 2nd support bases, fixed means, such as a frame for the 
combination of a bolt and a nut, a clamp, a clip, and substrate immobilization, can be 
used. 

[0056] The above display device can be used for the document sheet which can be shared 
with the notice plate in which preservation and rewriting of an image are possible, the 



circulation version, an electronic blackboard, an advertisement, a signboard, a flashing 
indicator, an electronic paper, an electronic newspaper, a digital book, and a copying 
machine and a printer. 
[0057] 

[Example] Hereafter, the example of this invention is explained. 
(Example 1) After dissolving ilmenite in a sulfuric acid, iron was separated, water was 
added to obtained TiOS04, it hydrolyzed, and TiO (OH)2 was made to generate. 
Subsequently, the isopropyl-trimethoxy-silane 50 section was dropped at this, stirring the 
TiO(OH)2100 section which was adjusted by the above-mentioned technique and which 
was distributed in 500cm 3 of water at a room temperature. Subsequently, the particle in 
the obtained mixed liquor was filtered and washing by water was repeated. Thus, the 
titanium compound by which surface preparation was carried out by the obtained 
isopropyl trimethoxy silane was dried at 1 50 degrees C, it ground for 2 minutes using the 
sample mill, and the external additive with a particle diameter [ first / an average of ] of 
30nm was obtained. 

[0058] In addition to the particle 100 weight section which is 20 micrometers, the volume 
mean particle diameter obtained by classifying the spherical particle (the Sekisui Plastics 
Co., Ltd. make, theque polymer MBX-20- White) of titanium oxide content bridge 
formation polymethylmethacrylate stirred the above-mentioned external additive 0.4 
weight section, and the 1 st particle was obtained. 

[0059] Moreover, the volume mean particle diameter obtained as the 2nd particle by 
classifying the spherical particle (the Sekisui Plastics Co., Ltd. make, theque polymer 
MBX-20-black) of carbon content bridge formation polymethylmethacrylate used the 
particle which is 20 micrometers. 

[0060] Said 1st particle and 2nd particle were mixed at a rate of the weight ratio 2 to 1, 
and the mixed particle 22 was obtained. 

[0061] After carrying out heating fusion, producing a with a diameter height [ 0.5mm 
height of 2mm ] den to sheet 24 A, sticking sheet 24 A of the polyethylene of the 
transparence shown in drawing 2 in the mold 26 with which the cylinder-like crevice was 
arranged by vacuum suction in the shape of a matrix ( drawing 3 ), and cooling, the 
particle feeder 28 enclosed the 0.3mg of the above-mentioned mixed particles 22 at a 
time for every room ( drawing 4 ). Polyethylene sheet 24B of another transparence was 
put on polyethylene sheet 24A, said den was sealed by pressurization ( drawing 5 ) heat 
arrival, and the container 24 was completed. Drawing 6 (A) is the top view of the 
obtained container 24, and drawing 6 (B) is the side elevation of the container 24 of 
drawing 6 (A). 

[0062] The transparence ITO electrode (transparent electrode 18) was formed for every 
pixel on the 50mmx50mmxl.lmm 7059 glass support base (1st support base 12), and the 
display substrate was obtained. Moreover, the copper electrode (electrode 20) was made 
to vapor-deposit on 50mmx50mmxl.lmm another epoxy resin base (2nd support base 
14), and the tooth-back substrate was obtained, the copper-electrode top of this tooth- 
back substrate - photolithography - that inside size - the size of a container 24, and 
abbreviation - it becomes the same ~ as - and that height - the height of a container 24, 
and abbreviation — the spacer 16 was formed using acrylic resin and a 
photopolymerization nature acrylic polymer (the Nippon Synthetic Chemical Industry 
Co., Ltd. make, ALPHONEF150) so that it might become equal. 



[0063] As shown in drawing 7 , after holding a container 24 in the spacer 16 formed on 
the tooth-back substrate, on the tooth-back substrate, the display substrate was put so that 
a transparence ITO electrode might be arranged inside, pressurization maintenance of a 
tooth-back substrate and the display substrate was carried out with the double clip, the 
container 24 and both the substrates which enclosed the mixed particle 22 were stuck, 
and the image display medium 10 shown in drawing 1 was created. 
[0064] Since the mixed particle 22 is enclosed with the container 24 and the mixed 
particle 22 is not inserted between a display substrate and a spacer 16 by this image 
display medium 10, the gap of a display substrate and a tooth-back substrate is fixed, 
since [ moreover, ] it is not necessary to clean a substrate that what is necessary is just to 
exchange a container 24 after removing a double clip and separating a display substrate 
and a tooth-back substrate, in order to exchange a particle — exchange of a particle — a 
short time — and it can carry out easily. Furthermore, the container 24 is divided into the 
den, and since the particle is enclosed with each den, the maldistribution of a particle can 
also be prevented. 

(Example 2) the mixed particle 22 which put 0.1mm of 20mmx20mmx0.3mm wire sizes, 
and the diameter of opening 2mmx2mm mesh 32 made of nylon on the interior of the 
74mmxl45mmx0.1mm transparence two-layer film (GMP company make, GHQ120) 
which consisted of a PET and EVA ( drawing 9 ), and was used for each space of a mesh 
32 in the example 1 - about 20mg was put in ( drawing 10 ). The part of the outside of the 
mesh 32 of a two-layer film was sealed, having put 1 10-degree C heat and a roll pressure 
on the two-layer film with the exoergic roll 38 from the upper and lower sides of a two- 
layer film ( drawing 1 1 ), and the container 34 was completed ( drawing 12 ). 
[0065] A display substrate and a tooth-back substrate are formed by the manufacture 
approach of the display substrate of an example 1 , and the same approach. Arrange a 
container on the transparence ITO electrode (electrode 20) of a tooth-back substrate, 
arrange a display substrate so that a transparence ITO electrode (transparent electrode 1 8) 
may come inside on it further ( drawing 13 ), and pressurization maintenance of both the 
substrates is carried out with a double clip. A container 34 and both substrates were stuck 
and the image display medium 30 shown in drawing 8 was created. 
[0066] This image display medium 30 also does so the same effectiveness as the image 
display medium 10. 
[0067] 

[Effect of the Invention] According to this invention, in order to enclose two kinds of 
particles with a container, it becomes possible to be able to make regularity the gap of the 
1st and 2nd support bases, and to be able to prevent that a particle leaks from an image 
display medium, and to perform particle exchange quickly and easily. 



